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HOME WITH HOPE:
GREEN INFRASTRUCTURE
EEE 495: Urban Water Projects

Madeline McIntosh (Environmental & Ecological Engineering),
Victoria Chillscyzn (Environmental & Ecological Engineering)
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Victoria Chillscyzn was a student in the Environmental & Ecological Engineering Program at Purdue University. In May
2021, she graduated with a Bachelor of Environmental & Ecological Engineering degree and a minor in English. Chillscyzn
was the Vice President for Purdue’s Society of Environmental & Ecological Engineers. She also worked multiple jobs at
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Hilltop Apartments. She enrolled in EEE 495 for the spring 2021 semester where she got involved with Home with Hope and
their green infrastructure projects.
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Policy. Madeline participated in the Pathways Program with the United States Department of Agriculture within the
Agricultural Research Division at the National Soil Erosion Research Laboratory. She enrolled in EEE 495 for the spring
2021 semester where she got involved with Home with Hope and their green infrastructure projects.

ABSTRACT
Urban landscapes have serious impacts on water quality
through the disruption of the hydrologic cycle. The
Purdue University course, Environmental and Ecological
Engineering 49500: Urban Water Projects, seeks to use
student-led service-learning projects to improve both
water quality and quantity in the Wabash River watershed. This year, students investigated and implemented
strategies to guarantee that previous implementations
succeed well into the future. Two students, Victoria
Chillscyzn and Madeline McIntosh, were part of a team
56

working with the local nonprofit Home with Hope.
Through interviews, a survey, and site visits, the team
determined action items to improve the form and function of the installations. A grant was submitted and
accepted through Purdue Student Service-Learning
Grant Program for Community Service/Service-Learning
Projects to fund an additional rain barrel and an edible
garden at the nonprofit. Additionally, educational
materials and a maintenance schedule were created to
bolster care of the site. This course gave the authors the
ability to give back to the local community in a meaningful and relevant way.
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INTRODUCTION
A 2016 survey conducted by Purdue University’s
Department of Forestry and Natural Resources found
that 92% of Tippecanoe County residents believe that
“the Wabash is a symbol of the region,” and 89% of
respondents agree that “there is potential to make the
Wabash cleaner and healthier” (Gao et al., 2016). Purdue
EEE 495: Urban Water Projects aims at connecting the
community’s desire for a safer and healthier river with
technical and sustainable watershed solutions. Both
Chillscyzn and McIntosh participated in EEE 495, which
is how they became acquainted with the previous work
at Home with Hope and aimed to help improve the site
by the end of the semester.
It is important to note that not all of the past projects
designed by EEE 495 students have seen long-term
success. This year, students investigated why previous
installments have not been properly managed, looking at
physical infrastructure and social boundaries, and
assessing educational material. Investigating the shortcomings of past solutions in those three areas allow for
educated decision-making in the future, as well as the
chance to revitalize existing projects.
In addition to issues related to water quality, the region
also suffers from food insecurity, magnified by the
existence of a food desert in the Lafayette downtown
area. According to Margy Deverall, the co-founder of the
local urban farming organization GrowLocal and project
manager and planner for the City of Lafayette, “12,000
individuals in downtown Lafayette live inside a food
desert” (Ambrose, 2017). GrowLocal is a nonprofit
seeking to convert urban spaces into gardens that benefit
the community. They have nearly a dozen sites throughout the Lafayette region, and they have a key
involvement in the Home with Hope project.
The work done by the Home with Hope team this
semester had two primary objectives. First, the team
assessed the green infrastructure already installed, as
well as the effectiveness of maintenance and education,
and then provided solutions to increase the effectiveness
of those practices. Second, the team identified ways to
increase access to fresh food and produce for members
of the community.
In order to prepare for assessing the current green
infrastructure at each of the sites, the team reviewed
past work completed by a spring 2020 team of students
at Home with Hope. From reading the Home with Hope
Final Proposal, it was discovered that the currently

installed best management practices (BMPs) were able
to divert approximately 44,756 gallons of stormwater
annually. These BMPs included a 230-square-foot rain
garden with 4 different species of plants, a 160-square-
foot rain garden with 3 different species of plants, and
a 55-gallon rain barrel (Paul et al., 2020). After
analyzing this report, the spring 2021 team noticed
that the initially planned edible garden had not been
installed. There was no information on the effectiveness
of the pipe in two depressions located in the parking lot,
responsible parties for labor had not been identified, and
there was no training or recurring educational plan.
Second, the team wanted a more comprehensive analysis
of BMPs, so if the team chose to implement more BMPs,
they would have a decent understanding of what was
feasible. The professor for EEE 495, Dr. Lindsey Payne,
put together a small collection of different BMP literature, including information on rain barrels, rain gardens,
and bioswales which the team consulted.
As for past experience, both Chillscyzn and McIntosh
have completed a majority of the core courses for the
Environmental and Ecological Engineering degrees, that
are, urban ecology, systems modeling, hydraulics, senior
design and other design courses, and have a general
understanding of ecological principles and sustainability.
Throughout their Purdue curriculum, the social aspects
of engineering and the community impacts were always
discussed; technical skills with an emphasis on meaningful solutions have prepared these students for the
responsibility of a service-learning project that will
impact the West Lafayette and Lafayette communities.
As the authors approached graduation, they found it
increasingly important to use the skills they received at
Purdue in a practical and real-world sense and give back
to the community that fostered their most formative
personal and professional growth. EEE 495: Urban
Water Projects is a class that does just that. The sentiment of the class can be captured through one of the key
learning objectives for the course: “Students will be able
to: display social responsibility, civic engagement, and
leadership in addressing local water sustainability
issues.” The motivation for taking this course and
working so closely with Home with Hope was primarily
due to those reasons.
DESCRIPTION
Home with Hope, a nonprofit organization that provides
support to those struggling with addiction by offering
temporary housing and community service opportunities,
research with reflection 57
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is located in the Lincoln neighborhood in Lafayette,
Indiana. Currently, the BMPs installed at Home with
Hope include two rain gardens, one rain barrel, and one
education sign. These BMPs can be seen in Figure 1,
Figure 2, and Figure 3 respectively.

All acts of service available to students were as an
extension of the EEE 495: Urban Water Project course.
Student teams, such as the one Chillscyzn and McIntosh
were a part of, acted as project managers for the site and
the site’s main point of contact. Technically, any Purdue

Figure 1. Rain gardens previously installed at Home with Hope. At right, a 230-square-foot rain garden with four different species of
native plants. At left, a 160-square-foot rain garden.

student has the opportunity to partake in EEE 495 as it is
offered every semester; however, space is limited due to
the number of sites that want to partner with EEE 495
each semester. The course professor, Dr. Lindsey Payne,
acted as a faculty mentor and source of guidance on
appropriate research methods, data analysis tools, and
overall recommendations.
Due to the nature of the COVID-19 pandemic, the student
team relied on virtual data collection methods as well as
socially distanced visits to engage with the site, adhering
to the Purdue Pledge. Two interviews were conducted at
Home with Hope with the executive director, who served
as the project’s key informant. An additional survey was
provided to the director to distribute to Home with Hope
residents and employees to evaluate current maintenance
procedures. Lastly, one site observation, one neighborhood walk, one maintenance day, and one implementation
day were conducted at the site.

Figure 2. The 55-gallon rain barrel previously installed at
Home with Hope.
58

Two interviews were conducted with the key informant.
McIntosh conducted the interview through Zoom, where
it was recorded and transcribed. The transcripts of the
interviews were used to identify key information and
future action items by two separate team members to
thoroughly assess crucial information. The main takeaways from the first interview included learning about
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Figure 3. Education sign previously installed at Home with Hope.

the director’s background with green infrastructure
projects, current concerns at Home with Hope, and
some hopes and goals for what could be accomplished
by the end of the year. The most important information
collected from the second interview included what items
to include in the service-learning grant and ideas the
team shared for increasing the scope of residents’
community service hours to include learning about
the BMPs.
Surveys were created to assess the willingness of Home
with Hope residents and staff members to learn about
the BMPs and how often they would contribute to
performing maintenance on them. The main outcomes
of this are shown below in the Community Impact
section.
Students had the opportunity to perform maintenance at
the site, where weeds were pulled, trash was collected,
and observations about the site conditions were made.
This included a group of four students in the class and a
resource specialist at the Wabash River Enhancement

Corporation, Amy Krzton-Presson, who supervised the
maintenance. From this maintenance day, the team
learned two main things. First, a positive. The native
plants that were planted recently were growing strong.
Second, a negative, which was not foreseen. There was
an abundance of cigarette butts scattered in the rain
garden.
Additionally, the team went on a neighborhood walk to
observe the demographics of the neighborhood and
become familiarized with the community. This included
an hour-long walk throughout the Lincoln neighborhood,
as well as notetaking and discussion of observations.
One of the main takeaways from observing the Lincoln
neighborhood was how involved the local community
was in sustainable efforts. The team noticed a few
different community gardens as well as Hartford Hub, a
neighborhood community center and outdoor park.
The team also conducted a formal observation of the
site to systematically note site conditions. Some of the
information collected included surface erosion present,
research with reflection 59
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how intact the mulch layer was, amount of visible weed
growth, trash accumulation, and whether standing water
was present. From these observations, the team concluded that the layer of mulch was lower than
anticipated and there was not an abundance of weed
growth present in early March 2021.
Finally, the team participated in two days of implementation to add the physical infrastructure recommendations
to the site based on semester-long results related to need.
This included adding an additional rain barrel, creating
an edible garden bed, adding a cigarette butt receptacle,
and increasing the mulch content in both preexisting rain
gardens. A group of around seven residents of Home
with Hope participated in the implementation day. These
individuals had a noticeable work ethic and sense of
pride in their community. They were very receptive to
engaging in the work being done.

How much do you know about rain
gardens, rain barrels, and native plantings
at the Home with Hope, Tippecanoe Street?
■ A lot
■ Some
■

A little
Nothing

Figure 4. “How much do you know about rain gardens,
rain barrels, and native plantings at the Home with Hope,
Tippecanoe Street?” survey results, responded to by Home
with Hope residents and staff.

COMMUNITY IMPACT
From the first interview, volunteers were identified and
current education materials being used were determined.
Discussions with Dr. Lindsey Payne and the director
revealed that the site is located in a food desert, and
there were previous plans to install an edible garden at
the site. In the second interview, specific needs of the
edible garden were identified, including the logistics of
the garden and educational signage. From the formal and
informal site observations, it was determined that there
were adequate conditions for an edible garden.
Twelve survey responses from the survey created by the
team revealed the following results shown in Figure 4,
Figure 5, Figure 6, and Figure 7. Overarching results are
explained below.
Overall, there are a few main conclusions that the team
collected. First, as shown in Figure 4, respondents were
not afraid to admit they did not know much about the
BMPs present at Home with Hope, as over half indicated
they knew “nothing” or “a little” about green infrastructure. The team did not expect residents who only stay at
Home with Hope for a few months to have an extensive
knowledge of green infrastructure. But as Figure 5
demonstrates, this lack of initial knowledge does not
indicate residents and staff are unwilling to learn, as a
little over 90% of responses stated they would “maybe”
or would be interested in learning more. This was an
important finding because it allowed the team to move
forward and create engaging educational material that
would benefit both those using the material and the
overall site. Second, as shown in Figure 6 and reinforced
60

Figure 5. “Would you be interested in learning more about
these projects?” survey results, responded to by Home with
Hope residents and staff.

To make sure the sites work well, 30 minutes of

maintenance (weeding, debris removal, etc.) is needed
weekly from April-May, and 30 minutes is needed every
other week from May-September. Would you be willing
to volunteer to help maintain these sites?

Figure 6. “To make sure the sites work well, 30 minutes of
maintenance (weeding, debris removal, etc.) is needed weekly
from April–May, and 30 minutes of maintenance is needed
every other week from May–September. Would you be willing
to volunteer to help maintain these sites?” survey results,
responded to by Home with Hope residents and staff.
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Figure 7. “How much time each month would you be willing to
contribute?” survey results, responded to by Home with Hope
residents and staff.

in Figure 7, asking the residents and staff to dedicate 30
minutes of their time to maintenance is achievable.
Figure 7 specifically shows that there are some participants who would be willing to dedicate more of their
time than the team anticipated or expected. This allowed
the team to move forward in creating a maintenance
schedule that emphasized 30 minutes of maintenance
needed every week from April to May and then 30
minutes of maintenance needed every other week from
May to September. To increase the willingness of
residents and staff to participate in maintenance, the
team also created an activity that is engaging and a low
bar to be considered “complete.”
In addition to planned maintenance and education
changes, a grant was submitted and accepted through the
Purdue Student Community Service/Service-Learning
Grant Program to improve physical infrastructure at
Home with Hope. This grant consisted of one rain barrel;
primer, paint, and sealant to decorate the rain barrel;
three hoses; as well as fifteen bags of gardening soil,
three gardening trellises, three tomato cages, five pointed
trowels, a pack of educational signs to complement the
growing fruits and vegetables, and geotextile fabric to
cover the garden bed.
As this project was a continuation of the work done by
previous Environmental and Ecological Engineering
students, the community partner was well prepared to
take on the responsibilities. The director was receptive to
surveys, requests for interviews, and involving residents
in the implementation of recommendations at the site.
Four moderately sized trees needed to be removed from
the site, and the director promptly took the initiative to
effectively get rid of the trees without prompting from
the team. This instance exemplifies the proactivity of
staff to be involved with the success of the project plan.

The nature of Home with Hope’s operations is the largest
barrier to success. Since residents are only allowed to
stay for a limited amount of time, there is a quick
turnover of individuals responsible for maintaining these
BMPs. To combat this, the team focused on creating
surveys and educational materials that could be distributed and analyzed at any point, even after the students
leave. The survey assesses the willingness of a participant to learn and perform maintenance. This can help the
director and other staff members determine if a particular
resident would be willing to use their community service
hours maintaining the BMPs on site.
Furthermore, the educational materials created included
an eye-catching flyer hung up in Home with Hope, and a
scavenger hunt that allowed those working on the rain
gardens to identify what is a native plant and what is a
weed. The intent was that these materials, alongside the
binder with educational materials already at Home with
Hope, would be engaging and uniform enough so that any
new resident could be just as qualified as one who left.
One of the hardest aspects is to ensure that maintenance
will be done, but thanks to the community service hours
residents are required to put in, if Home with Hope is in
operation and oversees these BMPs, maintenance will be
performed. Home with Hope is a unique site for EEE
495 projects because residents are required to perform
community service hours, which includes maintenance.
Case managers and other staff members must record
when residents perform community service, so they
already have a built-in recording system to keep track of
maintenance. On the team’s end, a weekly calendar
reminder was made and sent to make sure that the proper
maintenance is performed throughout the year. Thankfully, the director also has some previous experience
working with BMPs and proper weeding practices in
general, which means she can accurately assess if the
residents are performing adequate maintenance.
Additionally, GrowLocal will be able to assess how the
edible garden is being cared for. Since they are providing
the seeds, straw/hay over the garden bed, signage, and
any other help that may be needed, they can double-
check that the edible garden is being taken care of
adequately.
STUDENT AUTHOR IMPACT
The work done in this course is directly in line with both
authors’ interests, as it sits at the intersection of sustainable solutions and community impact. Students in
Environmental and Ecological Engineering have largely
research with reflection 61
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gravitated toward this major for the potential to create
significant change. EEE 495: Urban Water Projects has
allowed these values to be actualized.
Stepping into the role of a project leader and community
advocate was a novel one to the students. However, the
years of group projects required by Purdue helped
Chillsczyn and McIntosh learn to work hard with
passion.
The authors were introduced to the intricacies of data
collection and analysis with human subjects. Unlike
previous coursework and research experience, this class
was heavily qualitative. This allowed the authors to
understand the nuances of social science solutions. To
ensure proper knowledge of ethics related to this nature
of research, students were asked to become certified
through the Collaborative Institutional Training Initiative
program (CITI) for Human Subjects course. Additionally, this experience bolstered and reaffirmed the
students’ ability to have an open and organized line of
communication with stakeholders in a fast-paced setting.
Furthermore, the experience of grant writing gained in
this course built the authors’ confidence as well as their
professional resumes. One particular example includes
being able to write a grant, as this was something new to
both authors, and it was incredibly helpful to get professional experience in this area.
Although the duration of the semester was largely
positive, no multifaceted problem is surmounted without
challenges. An issue the team faced was in securing
grant items and plants donated by GrowLocal before the
end of the semester. GrowLocal graciously volunteered
to donate plants and seeds for the edible garden on site;
however, they do bulk ordering for all of their sites in
May. Therefore, while the team was able to prepare the
edible garden area, plants were not yet able to be
installed. The only alteration to this experience that the
authors have identified is a need for a longer service
period. A two-semesters-long course would allow for a
more thorough investigation of problems at the site and
implementation of recommendations.
Consequently, there is still work to be done at Home
with Hope beyond the scope of the class. The project
mentor and professor, Dr. Lindsey Payne, is a board
member for GrowLocal and has agreed to facilitate the
future implementation of donated plants. Additionally,
Home with Hope will always be classified as an EEE
495 project, so if they feel the need to continue working
with Purdue and Dr. Payne, there is always that option.
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CONCLUSION
EEE 495: Urban Water Projects was a very unique
experience and one that Chillscyzn and McIntosh
learned quite a lot from. Due to the nature of this class,
Home with Hope will continue to be a site that is available for future maintenance. No site is ever going to be
fully complete, and even though the spring 2021 Home
with Hope team is proud of their work, each team
member openly acknowledges that new students will
come along and be able to offer even more innovative
solutions. It is comforting to know that it is okay if
something does not work out, if one aspect of the project
fails, because different students with different perspectives will be able to analyze why this happened.
The authors’ biggest advice for anyone interested in this
class would be to stay as organized as possible and to be
in frequent and consistent communication with both the
site partner and Dr. Payne. One thing that helped McIntosh was responding to emails right away so they did not
get lost in her inbox, and if there were any follow-up
questions or concerns, they could be answered quickly.
Furthermore, the biggest piece of advice would be to
remember that this project is ultimately for the community and the community partner. They know what is best
for their site, so listen to them, ask follow-up questions,
do not be afraid to push back, but make sure that the
solutions presented are ones that were asked for and that
make feasible sense.
By writing this article, the authors hope that students
who are interested in real-world sustainability work will
consider taking Purdue EEE 495: Urban Water Project,
and in a broader sense see that it can be incredibly
fulfilling to work with local communities as long as
students put in the time and work necessary.
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